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DETAILED ACTION 

Status of the Claims 

1. Currently, claims 6-8, 11 - 15 and 17-20 are pending and under examination. 
Claims 1-5,9, 10 and 16 are acknowledged as withdrawn as drawn to non-elected inventions. 

Withdrawn Finality and Rejections 

2. The finality of the previous rejection mailed January 16, 2009 is withdrawn in 
view of Applicant's arguments filed March 31, 2009. 

3. All previous rejections of the claims under 35 U.S.C. 103(a) are withdrawn in 
view of Applicant's arguments filed March 31, 2009. 

Response to Arguments 

4. Applicant's arguments, see pages 3-5, filed March 3 1 , 2009, with respect to the 
rcjcction(s) of the claim(s) under 35 U.S.C. 103(a) as being unpatentable over Kitajima et al. (US 
5,876,605) in view of Huang et al. (US 2003/0089660) have been fully considered and are 
persuasive. In particular, Applicant's argument that the secondary reference of Huang et al. does 
not concretely disclose an asymmetric porous membrane with a porosity of not more than 25% 
and a mean surface roughness of not more than 100 nm is found persuasive. Huang et al. 
provides a broad disclosure of their porous membranes having porosities in the range of 20 - 
70% and a mean surface roughness of 20- 165 nm (see paragraphs [0008]-[0012]). However, in 
the embodiments taught by Huang et al. for the porous membrane, when the porosity of the 
membrane is less than 30%, the mean surface roughness rose to levels greater than 158.5 nm (see 
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Table 1). Thus, Huang et al. do not provide a teaching of the preparation of a membrane with the 
porosity and mean surface roughness characteristics required by the instant invention. Therefore, 
the rejections have been withdrawn. However, upon further consideration, a new ground(s) of 
rejection is made and presented below. 

NEW GROUNDS OF REJECTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

5. Claims 6-8, 14, 15, 18 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kitajima et al. (US 5,876,605) in view of Kadoya (US 4,976,858), Voute et al. 
(WO 99/51316), and Stone (US 3,607,093). 

Kitajima et al. teach a filter unit 1 (apparatus) comprising: 
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a first filter member 10 through which plasma can move faster than corpuscles, said first 
filter member having an upstream and downstream part; and 

a microporous (plasma or serum separating) membrane 1 3 being serially connected in a 
subsequent stage with the first filter member (see Figure 1; column I, lines 58-64; column 2, 
lines 45-62; column 5, lines 46-52; column 6, lines 1-27; column 9, lines 14-20; and Example 1). 

However, Kitajima et al. fail to teach that the first filter member has a packing density of 
a downstream part higher than a packing density of an upstream part in the filter member, or that 
the microporous (plasma or serum separating) membrane has a porosity of not more than 25% 
and a mean surface roughness of not more than 1 00 nm. 

Kadoya teaches a filter medium that comprises a nonwoven fabric of a lower density and 
a filter paper of a higher density, wherein the nonwoven fabric and the filter paper are 
superposed in a laminated structure, and the nonwoven fabric and the filter paper are disposed 
upstream and downstream, respectively. The nonwoven fabric 5 and filter paper 2 are placed as a 
layer, one on top of the other, and thermally fused together to form a single filter medium 1 . The 
nonwoven fabric has a relatively low fiber density in the range of 0.15 to 0.25 g/cm3, and the 
filter paper has a relatively high fiber density in the range of 0.2 to 0.3 g/cm3. The benefit of 
creating a filter medium that contains a low fiber density fabric that is first contacted with the 
fluid to be filtered followed by a higher density filter paper is that it allows for effectively 
trapping relatively larger particles contained in the fluid by the entrance surface of the filter 
medium, wherein such surface trapping may prevent the particles from being embedded with the 
filter medium, which prevents clogging of the filter medium (see Figure 1; column 1, lines 56- 
68; column 2, lines 1-24 and lines 60-68; column 3, lines 1-30; and column 6, lines 6-20). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include with filter device of Kitajima et al. a first filter member that has 
an higher density downstream part and a lower density upstream part as taught by Kadoya 
because Kadoya teaches the benefit of creating a filter medium that contains a low fiber density 
fabric that is first contacted with the fluid to be filtered followed by a higher density filter paper 
in order to effectively trap relatively larger particles contained in the fluid by the entrance 
surface of the filter medium, wherein such surface trapping may prevent the particles from being 
embedded with the filter medium, which prevents clogging of the filter medium. 

Voute et al. teaches small dense microporous solid support materials for use in the 
purification of large macromolecules and particles, wherein the microporous solid supports 
comprise mineral oxide matrices. The solid supports or mineral oxide matrices have a low 
porosity, which preferably comprises a pore volume of less than 30% of the total volume of the 
mineral oxide matrix. These solid supports, which exhibit a low porosity, are particularly suited 
for separating or isolating large biological molecules, such as bioparticles and high molecule 
weight macromolecules (see Abstract; and p5, lines 20-33). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to prepare the membrane of the filter apparatus of Kitajima et al. to have a 
porosity of less than 30% as taught by Voute et al. because Voute et al. teach the benefit of 
preparing microporous solid support matrices, which exhibit low porosities, preferably a pore 
volume of less than 30%, because these solid support matrices are particularly suited for 
separating or isolating large biological molecules, such as bioparticles and high molecule weight 
macromolecules. In addition, it would have been obvious to one of ordinary skill in the art to 
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determine a specific porosity of the membrane of Kitajima et al. in order to optimize the 
filtration of the fluid sample. 

Stone teaches testing devices for biological liquids, which comprise liquid permeable 
membranes of low and uniform porosity. The membranes are useful in testing various 
constituents of blood, wherein the membranes allow for removal of interfering blood particles 
and/or substances. The membrane is preferably prepared with an effective surface roughness of 
less than about 5 microns, wherein the membrane is prepared with a certain effective roughness 
in order to prevent the sticking of red blood cells on the surface of the membrane to which a 
blood sample is applied (see Abstract; and column 1, lines 1-53). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to prepare the membrane of Kitajima et al. and Voute et al. to have an 
optimum surface roughness, which is at least less than 5 microns, as taught by Stone because 
Stone teaches the benefit of preparing a membrane that is used in devices for removing red blood 
cells from a blood sample with a certain effective roughness, preferably less than 5 microns, in 
order to prevent the sticking of red blood cells on the surface of the membrane to which the 
blood sample is applied. In addition, it would have been obvious to one of ordinary skill in the 
art to determine a specific mean surface roughness of the membrane of Kitajima et al. and Voute 
et al. in order to optimize the filtration of the fluid sample. 

With respect to Applicant's claim 7, Kitajima et al. teach that the filter member serves as 
the first filter member 10 or 1 1, the microporous membrane 13 serves as a second filter member, 
and a third filter member 10 made of fiber having a mean fiber diameter of not less than 3.0 \xm 
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and a bulk density of about 0.02 to 0.3 g/cm 3 is provided upstream of the first filter member 10 
or 1 1 (see Figure 1; column 5, lines 46-52; column 6, lines 1-27; and Example 1). 

With respect to Applicant's claim 8, Kitajima et al. teach that the first filter member 10 is 
made of fiber, has a mean fiber diameter from 0.2 to 3.0 um and a filled density from 0.02 to 0.3 
g/cm 3 (see Figure 1; column 5, lines 46-62; and column 6, lines 1-4; and Example 1). 

With respect to Applicant's claim 14, Kitajima et al. teach that the device includes a 
sample intake 7 (blood accommodation part) provided upstream to the filter members, wherein 
an aqueous solution is added to the blood sample prior to adding the sample to the intake and 
filtering the sample through the first and second filter members, wherein the solution has an 
osmotic pressure that prevents the rupturing of blood cells, particularly erythrocytes, or the 
puncturing of blood cell membranes (see column 3, lines 6-67; column 4, lines 1-49; and column 
5, lines 22-52). Although Kitajima et al. fail to teach the specific range of the osmotic pressure 
for the aqueous solution as being 200 to 300 mOsm/kg, Applicant's specification discloses that 
the aqueous solution has an osmotic pressure of 200 to 350 mOsm/kg, which is the osmotic 
pressure which prevents the breakage of erythrocytes (see Applicant's specification p36). 
Therefore, the aqueous solution of Kitajima et al. would inherently have an osmotic pressure 
within Applicant's range because Kitajima et al.'s aqueous solution is also taught to contain an 
osmotic pressure that prevents the rupturing of blood cells, particularly erythrocytes, or the 
puncturing of blood cell membranes. 

With respect to Applicant's claim 15, Kitajima et al. teach that the aqueous solution can 
contain an HL agent (internal substance) (see column 3, lines 6-67; column 4, lines 1-59; and 
column 5, lines 22-52). 
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With respect to Applicant's claims 18 and 19, Kadoya teaches that the filter medium is 
made of polyester-based resin (see column 2, lines 65-68; and column 3, lines 1-14). 

6. Claims 1 1 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kitajima et al. (US 5,876,605) in view of Kadoya (US 4,976,858), Voute et al. (WO 99/51316), 
and Stone (US 3,607,093), as applied to claim 6 above, and further in view of Ayres (US 
3,891,553). 

The Kitajima et al., Kadoya, Voute et al. and Stone references, which were discussed in 
the 103(a) rejection above, fail to teach that the first filter member has a property of absorbing 
fibrinogen contained in blood, plasma, or a fibrinogen solution. 

Ayres teaches a serum and plasma separator comprising a container, a piston, and a filter 
means, wherein the filter means comprises a first filter member which will pass red blood 
corpuscles therethrough but will not pass fibrin and fibrous constituents of blood, and a second 
filter member which will pass the light phase of blood but which will not pass red blood 
corpuscles therethrough. Therefore, the first filter member is characterized to have pore sizes 
which allow for the passage of red blood cells, but will not allow the passage of particulate 
material, such as fibrin. Thus, the first filter member removes particles of fibrin and other 
particulate matter from an applied blood sample (see column 2, lines 3-39; and column 4, lines 2- 
50). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to provide with the first filter member of Kitajima et al, Kadoya, Voute et 
al. and Stone the property of absorbing fibrinogen as taught by Ayres because Ayres teaches the 
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benefit of including a first filter member in a plasma or serum separating device that is 
characterized to have pore sizes which allow for the passage of red blood cells, but will not allow 
the passage of particulate material, such as fibrin, in order to effectively remove particles of 
fibrin and other particulate matter from an applied blood sample prior to the removal of red 
blood cells from the sample. 

With respect to Applicant's claim 20, Kadoya teaches that the filter medium is made of 
polyester-based resin (see column 2, lines 65-68; and column 3, lines 1-14). 

7. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kitajima 
et al. (US 5,876,605) in view of Kadoya (US 4,976,858), Voute et al. (WO 99/51316), and Stone 
(US 3,607,093), as applied to claim 6 above, and further in view of Bell (US 2003/0206828). 

Kitajima et al, Kadoya, Voute et al. and Stone further fail to teach that an anticoagulant 
compound is stored in at least a part of the internal space of the filter apparatus. 

Bell teaches a whole blood sampling device comprising a tube having a self-filling 
capability and that includes a blood separation filter. The filter has a plurality of pores sized to 
permit passage of selected blood constituents, such as blood plasma, through the device. The 
tube can include an anti-coagulant reagent, preferably in dry form, dispensed throughout the 
interior of the tube, which prevents the clotting of blood contained within the tube, and further 
facilitates the flow of blood plasma from the tube through the filter (see Abstract; and paragraph 
[0012]). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include with the filter unit of Kitajima et al, Kadoya, Voute et al. and 
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Stone an anticoagulant component as taught by Bell because Bell teaches the benefit of including 
an anti-coagulant reagent in the interior of a blood sampling device in order to prevent the 
clotting of blood contained within the device, and further to facilitate the flow of blood plasma 
through a filter contained within the device. 

8. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kitajima 
et al. (US 5,876,605) in view of Kadoya (US 4,976,858), Voute et al. (WO 99/51316), and Stone 
(US 3,607,093), as applied to claim 6 above, and further in view of Anraku (US 5,413,786). 

Kitajima ct al., Kadoya, Voutc ct al. and Stone fail to teach that an accelerator for 
accelerating coagulation of blood is stored in at least a part of the internal space. 

Anraku teaches a method for accelerating blood coagulation by contacting blood with an 
accelerator comprising a metal complex. The addition of an accelerator for blood coagulation to 
a blood sample is beneficial because it gives a good separation effect between the serum and the 
blood clot, which allows for the separation of the serum from the blood clot in a high yield and 
without causing a change in the serum, so that the serum can be used for every kind of 
biochemical and clinical test (see Abstract; and column 3, lines 49-67). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include with the filter unit of Kitajima et al., Kadoya, Voute et al. and 
Stone an accelerator for accelerating coagulation of blood as taught by Anraku because Anraku 
teaches the benefit of adding an accelerator for blood coagulation to a blood sample because it 
gives a good separation effect between the serum and the blood clot, which allows for the 
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separation of the serum from the blood clot in a high yield and without causing a change in the 
serum, so that the serum can be used for every kind of biochemical and clinical test. 

9. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kitajima 
et al. (US 5,876,605) in view of Kadoya (US 4,976,858), Voute et al. (WO 99/51316), and Stone 
(US 3,607,093), as applied to claim 6 above, and further in view of Chu (US 6,632,681). 

Kitajima et al, Kadoya, Voute et al. and Stone fail to teach that the filter unit contains or 
stores a strip of immunochromatographical diagnostic agent to be added to the separated plasma 
or serum. 

Chu teaches a device and method for filtering a biological derived sample, such as blood, 
wherein the device includes a container, a filter, and a fluid flow-through matrix. The filter is 
used to retain debris in the liquid that would otherwise interfere with an assay for the biological 
sample. The matrix is used to retain a reagent that interacts in some way with the biological 
sample. A subsequent reaction surface is utilized with the device and method, wherein the 
reaction surface contains an immobilized capture reagent (strip of immunochromatographical 
diagnostic agent) that interacts with the filtered sample, such as through an immunoassay for a 
sample analyte (see Abstract; column 2, lines 17-24; column 3, lines 2-41; and column 5, lines 9- 
16). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include with the filter unit of Kitajima et al, Kadoya, Voute et al. and 
Stone a reaction surface containing an immobilized capture reagent (strip of 
immunochromatographical diagnostic agent) as taught by Chu because Chu teaches the benefit 



Application/Control Number: 10/533,539 Page 12 

Art Unit: 1641 

of including a reaction surface containing an immobilized capture reagent with a device and 
method for filtering a biological sample in order to receive and interact with the filtered sample, 
and to allow for the subsequent immunoassay of a desired sample analyte. 

Conclusion 

10. No claims are allowed. 

1 1 . The following prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure: 

Arai et al. (US 6,383,818) teach a method and apparatus for filtering blood, wherein the 
apparatus comprises at least one glass fiber filter 30 and a polysulfone microporous membrane 
40 (see Figure 1; column 1, lines 55-58; and column 2, lines 1-59). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JACQUELINE DIRAMIO whose telephone number is (571)272- 
8785. The examiner can normally be reached on M-F 9-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Shibuya can be reached on 571-272-0806. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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